Let B be a Galois extension of B G with Galois group G. It is shown that B satisfies the fundamental theorem if and only if B is either indecomposable satisfying the fundamental theorem, or B = B G e ⊕ B G (1 − e) where e and 1 − e are minimal central idempotents in B, and G has order 2.
Introduction
In [1] , it was shown that the fundamental theorem holds for any indecomposable commutative Galois extension (with no idempotents but 0 and 1). Recently, in [5] , a Galois algebra B over a commutative ring R with Galois group G satisfying the fundamental theorem is characterized; that is, B satisfies the fundamental theorem if and only if B is one of the following three types: (1) B is an indecomposable commutative Galois algebra, (2) B = Re ⊕ R(1 − e) where e and 1 −e are minimal central idempotents in B, and (3) B is indecomposable noncommutative such that A = ⊕ g∈G(A ) J g and the centers of A and B G(A) are the same for each separable subalgebra A, where 
Definitions and Notations
Let B be a ring with 1, G a finite automorphism group of B, B G the set of elements in B fixed under each element in G, and A a subring of B with the same identity 1. We call B a Galois extension of B G with Galois group G if there exist elements 
]). A ring B is called a Galois algebra over R if B is a Galois extension of R which is contained the center of B ([3]). We call B a separable extension of
A if there exist {a i , b i in B, i = 1, 2, ..., m for some integer m} such that a i b i = 1, and ba i ⊗ b i = a i ⊗ b i b for all b in B
The Fundamental Theorem
In this section, keeping all the definitions and notations in section 2, we shall show some properties of B satisfying the fundamental theorem, leading to the characterization: B satisfies the fundamental theorem if and only if B is one of the following two types: (1) B is indecomposable satisfying the fundamental theorem, or (2) B = B G e ⊕ B G (1 − e) where e and 1 − e are minimal central idempotents in B, and G has order 2.
We begin with a lemma that will play an important role.
Lemma 3.1 Let e be a nonzero central idempotent in B. If g| Be is an identity for a g ∈ G, then g = identity in G.
Proof. See Lemma 4.1 in [4] . 
Lemma 3.2 If
G . This is a contradiction. Therefore B G is indecomposable.
Lemma 3.4 If B satisfies the fundamental theorem, then B has only finitely many minimal central idempotents.
Proof. Let I be the set of minimal central idempotents in B, e ∈ I, and O e the G-orbit of e; that is, O e = {g(e) | g ∈ G}.
Then O e contains at most n elements where n is the order of G and e ∈Oe e is an idempotent in B G . But B G is indecomposable by Lemma 3.3, so e ∈Oe e = 1. This implies that O e = I, and so I is a finite set. 
